Several epidemiological studies have shown that independent of diverse lifestyle, diet and other risk factors, postmenopausal women are at greater risk for coronary artery disease than pre menopausal women. It is believed that this detrimental effect is due to the deprivation of endogenous hormonal action, namely estrogen, which acts directly and indirectly on the vasculature. 1 The average lifetime risk for cardiovascular disease (CVD) in women is very high, approaching 1 in 2, so prevention is important in all women. Even the presence of a single risk factor at 50 years of age is associated with a substantially increased lifetime absolute risk for CVD & shorter duration of survival.
Alterations in lipid metabolism that are attributable to estrogen deficiency are thought to be a substantial component of the increase in coronary heart disease (CHD) risk in post menopausal women. 2 Overt diabetes is associated with a greater increase in risk for atherosclerosis in women than in men. The presence of diabetes tends to attenuate any gender-related differences in cardiovascular morbidity and mortality. 3 Recent data suggest that women develop high blood pressure, especially systolic hypertension, at an increased rate as they age. For this reason, it has been suggested that the loss of reproductive hormones associated with postmenopausal status is a risk factor for hypertension. 4 Except for female hormonal status, no CHD risk factors are exclusively concerned with women. However the relatively short list of interrelated variables that exert a stronger effect on female than male risk includes diabetes, low HDL cholesterol and high TG.
So, by measuring serum estrogen level, we may identify a high-risk group in postmenopausal patients. Studies demonstrating detailed angiographic pattern of CAD severity with serum estrogen level and correlation with risk factors are important to understand in postmenopausal women. In this regard there was no study in our country. So, such a study may be quite reasonable and time-worthy.
Materials and Methods:
This is an observational study and was carried out for a period of 10 months starting from Feb 2007 to Dec 2007. A total of 100 postmenopausal women with coronary artery disease undergoing CAG were studied. Among them 50 patients with low estrogen level (i.e. <25 pg/ml) constituted study Group I and another 50 postmenopausal women with normal estrogen level for their menopausal status with CAD (i.e.>25 pg/ml) constituted study Group II.
Serum estrogen level was measured by radioimmunoassay. Some other important risk factors like dyslipidaemia, diabetes mellitus, hypertension, family history of CAD, smoking & waist circumference were evaluated between the 2 groups of patients. Coronary angiographic findings were analyzed by eye estimation in standard view. By Gensini score the lesions were roughly classified & scored accordingly. 5 Vessels score ranged from 0 to 3 depending on the number of vessels involved with a significant stenosis (50% or greater). > 50% stenosis in the LM coronary artery was considered as 2-vessel disease. 1
Results:
Comparative demographic and coronary risk factor variables between Group I and Group II postmenopausal women are shown in table 1. Table 3 . The mean of total score was significantly higher in Group I (p<0.05). It was also evident that Group I had higher number of diseased vessels as compared to Group II. The number of diseased vessels was 132 in Group I and 50 in Group II respectively. Regarding vessel score, the scoring was higher in Group I, 52.0% patients had score 3, whereas this value was 18% in Group II. In Group I, 'score 0' was 2.0% and in Group II it was 52.0%. In this study association between the severity of CAD in the angiography and current estrogen levels of the study population was evaluated by the values of Pearson's correlation coefficient, which was -0.4299. This is significant (p<0.05).
postmenopausal women (natural menopause) who were divided into two groups. Group I with low estrogen level in respect to their menopausal status and Group II with normal estrogen level and association of some selected risk factors with this low estrogen level. A total of 100 postmenopausal women undergoing coronary angiography were studied.
All the risk factors were significantly higher in Group I patients than that of Group II. Among the risk factors hypertension was most prevalent (64%) in Group I, i.e. low estrogen group. In normal estrogen group, it is the dyslipidaemia (40%). Normal estrogen group had lower frequency of diabetes, dyslipidaemia, hypertension, positive family history of premature coronary disease, central obesity as revealed by waist circumference determination and none of them were smoker. This data was similar to those found by Morise, 13 who found that estrogen status negative women had a higher frequency of diabetes, dyslipidaemia, hypertension and positive family history.
Lipid profile including total cholesterol and HDL-C showed statistically significant difference between the two groups. But LDL-C and TG though higher in low estrogen group but the difference was not statistically significant.
Saltiki et al. and other authors also found inverse relationship of total cholesterol with serum estrogen level which matched with that of our study. 1, [6] [7] [8] [9] [10] [11] [12] Positive associations were found with the classical predisposing factor for CAD such as hypertension, diabetes mellitus, hyperlipidemia, positive family history of coronary artery disease with serum estrogen level and thus agree with the reports of that one of saltiki et al. who found similar associations with the classical predisposing factors for CAD with serum estrogen level.
Multivariate regression analysis showed that serum estrogen was a strong and an independent predictor of coronary heart disease (p=0.001) when considered with other standard risk factors. Morise reevaluate Estrogen Status (ES) as a marker of prognosis in women showed that ES was an independent marker of risk (p<0.001) when considered with other standard risk factors, which was in accordance with our findings. 13 In this study the mean duration of menopause in low estrogen group was (8.4±6.1) years with a range 
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of (1 to 22) years and in normal estrogen group it was (6.3 ± 6.8) years with same range as that of Group I population . This duration had correlation with severity of stenosis. In low estrogen group mean vessel score was (2.5 ± 0.9) and in that of normal estrogen group it was (1.0± 1.2).
This finding matched with that one found by Saltiki et al. who found that time since menopause tended to be higher in women who had severe stenosis in more than one vessel, however this difference wasn't statistically significant. 1 It was found that women with low estrogen level had more severe disease on coronary angiography in comparison to normal estrogen level as reflected by a higher coronary artery score. Mean scores were (2.5 ± 0.9) vs (1.0 ±1.2) respectively in two groups, which was statistically significant.The coronary artery disease in low estrogen women was found to be significantly more diffuse than that of normal estrogen group (14% vs 2%, p< 0.05). Diffuse involvement was more common in LAD (10% vs 2%; p>0.05) followed by RCA (6% vs 2%; p>0.05) and LCX (4% vs 2%; p>0.05).
Association between the severity of coronary heart disease in the angiography and current estrogen levels were evaluated and negative correlation was observed. Concerning endogenous estrogen levels no association have been found in the majority of studies, contradict with the results reported here. [14] [15] [16] This was not unexpected as most women were postmenopausal and current estrogen levels were thus low. Only one study showed that current levels of endogenous estrogen are associated with cardiovascular disease in postmenopausal women. 17 So, this study supports the notion of a protective effect of endogenous estrogen on vascular health, in this selected group of postmenopausal women & it is an important marker of cardiac risk in post menopausal women with symptoms of suspected coronary disease.
Conclusion:
In postmenopausal women serum estrogen level is a strong & an independent predictor of CAD. It is also found that low estrogen group of postmenopausal women with CAD have more severe atherosclerotic lesions in comparison to the group with normal estrogen level.
